Regulatory Analysis of Effects of Hepatitis C Virus NS5A Polymorphisms on Efficacy of Elbasvir and Grazoprevir.
Elbasvir (an NS5A inhibitor) and grazoprevir (an NS3/4A protease inhibitor) are direct-acting antiviral agents recently approved in the United States for treatment of chronic hepatitis C virus (HCV) genotype 1 and 4 infections, as a fixed-dose combination. Trials of elbasvir and grazoprevir, with or without ribavirin, demonstrated high rates of sustained virologic response 12 weeks after treatment ended (SVR12). However, 12 weeks of treatment with elbasvir and grazoprevir failed in a small proportion of patients with HCV genotype 1 infection. We summarize findings from independent US Food and Drug Administration analyses of drug resistance data from trials of elbasvir and grazoprevir, with and without ribavirin. We independently analyzed HCV drug resistance and HCV RNA measurement results that were submitted to the US Food and Drug Administration to support the regulatory approval of elbasvir and grazoprevir. These data were reported from selected phase 2 and 3 clinical trials of elbasvir and grazoprevir, with and without ribavirin. Genotypic resistance analyses were conducted using Sanger population nucleotide sequencing data derived from blood samples from study patients. In 56 of 506 (11%) patients with HCV genotype 1a infection who received elbasvir and grazoprevir for 12 weeks, baseline HCV genetic variants encoding amino acid polymorphisms in NS5A (M28, Q30, L31, or Y93) reduced treatment efficacy; rates of SVR12 were 70% and 98% for patients with or without NS5A polymorphisms, respectively (P < .0001). Most patients with treatment failure acquired resistance-associated substitutions in NS3 and/or NS5A. Based on data from a small number of patients (n = 6), an intensified 16-week regimen of elbasvir and grazoprevir plus ribavirin could increase efficacy in patients with HCV genotype 1a infection with NS5A polymorphisms. Among patients with HCV genotype 4a or 4d infections with NS5A polymorphisms, all 26 who received the elbasvir and grazoprevir regimens recommended in prescribing information achieved an SVR12. The combination of elbasvir and grazoprevir, with or without ribavirin is safe and effective for patients with HCV genotype 1 or 4 infections. In patients with HCV genotype 1a infection, polymorphisms in NS5A at baseline (before treatment) can affect the efficacy of this direct-acting antiviral regimen, and pretreatment resistance analyses can optimize treatment selection.